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Resistance selection of Plutella xylostella by Сгу1Ас toxin and Bt 


formulation апа biological fitness of the resistant populations 
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Abstract[] Two diamondback moth populations] DBM. 1Ac-R30 and DBM. Bt-R46[] with resistant ratios of 
24.36 to CrylAc and 38.16 to Bt were obtained after 30 and 46 generations of selection with Cryl Ac toxin and 
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Bt formulation respectively in the laboratory. The basic biological properties[] such as developmental[] 
reproductive and survival characteristics[] of the above two resistant populations and their unselected parent 
population DBM. Bt-S were studied. The results showed the DBM. 1Ac-R30 and DBM. Bt-R46 had a fitness 
value of 0.75 and 0.65 relative to the susceptible DBM. Bt-S population[] respectively. These resistant 
populations showed reproductive disadvantages[] including lower number of eggs laid and hatching rate[] 
prolonged larval period[] lower sex ratid] + : ALI] and shorter life-span and less number of female adults 
compared with the susceptible population. 


Key words|[] Plutella xylostella[] Bt formulation[] Cryl Ac toxin[] resistance selection[] biological properties 
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Table1 Selection for Сгу1Ас protein toxin resistance in Plutella xylostella 











00 0000 00000 пол] 104] mg/L] 00 000000 
Generation Number of larvae treated Concentration 0 95%0 ПП 0 9596 CLE] Slopd] + SED Relative resistance ratio 
DBM. Bt-S 2 299 0 1.51] 0.94 ~ 2.450 1.541 +0.320 1.00 

DBM. 1Ac-R1 17 242 8 2.610 1.68 ~ 4.050 1.32] +0.210 1.66 
DBM. 1 Ас-В2 11 577 8 2.68] 0.84 ~ 3.240 1.341 + 0.160 1.71 
DBM. 1Ac-R4 14 040 10 2.91] 0.96 ~ 3.860 0.91] +0.340 1.86 
DBM.1Ac-R5 1 478 0 - - - 
DBM.1Ac-R7 19 007 10 3.01] 1.233.650 1.741 «0.26[] 1.93 
DBM.1Ac-R9 2 586 0 - - - 
DBM. 1Ac-R11 4 352 10 4.14] 1.36 ~ 5.260 1.541 +0.19[] 2.65 
DBM. 1Ac-R13 1 560 12 5.711 2.31 ~ 6.380 1.641 + 0.330 3.68 
DBM. 1Ac-R14 1 888 0 - - - 
DBM. 1Ac-R16 14 984 12 8.91] 2.24 ~ 9.510 1.341 +0.38[] 5.68 
DBM. 1Ac-R17 2 135 0 - - - 
DBM. 1Ac-R18 10 797 15 10.610 2.39 ~ 11.620 1.641 +0.290 6.76 
DBM. 1Ac-R20 9 442 15 12.74] 2.69 ~ 15.960 1.441 +0.340 8.12 
DBM.1Ac-R22 13 137 20 16.04] 9.92 ~ 26.110 1.84] «0.30[] 10.25 
DBM.1Ac-R24 2 135 0 - - - 
DBM. 1Ac-R26 14 861 35 28.941 17.06 ~ 49.250 1.741 +0.310 18.46 
DBM.1Ac-R28 2 012 0 - - - 
DBM.1Ac-R30 11 495 45 38.24] 18.18 ~ 60.07[] 1.64] x0.30[] 24.36 
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Table 2 Selection for Bt resistance in Plutella xylostella 











u u ü D untur ul LD4] IU А uu 000000 
Generation Number of larvae treated Concentration 0 95%00 0 0 95% CU] ор + SED Relative resistance ratio 
DBM. Bt-S 1 493 0 1.44] 0.89 ~ 2.430 1.341 + 0.290 1.00 
DBM. Bt-R1 58 360 0 2.60 1.25 ~ 2.630 1.411 +0.340 1.80 
DBM. Bt-R2 42 752 8 4.4@] 3.32 ~ 5.860 1.21] +0.24Ц 3.08 
DBM. Bt-R3 24 430 8 5.810 3.56 ~ 5.630 1.64] +0.320 4.01 
DBM. Bt-R5 4 479 0 3.71] 2.21 - 6.120 1.61] +0.280 2.55 

DBM. Bt-R11 35 287 15 11.68] 7.79 ~ 19.270 1.891 + 0.360 8.06 
DBM. Bt-R12 2 918 0 10.74] 3.34 ~ 12.410 1.74] +0.29Ц 7.44 
DBM. Bt-R16 28 501 15 13.22] 6.56 ~ 17.770 1.741 +0.330 9.12 
DBM. Bt-R20 24 430 15 13.91] 5.86 ~ 15.350 1.441 +0.341 9.64 
DBM. Bt-R24 19 001 20 14.61] 6.24 ~ 15.410 1.64] +0.290 10.12 
DBM. Bt-R26 2 714 0 - - - 

DBM. Bt-R28 24 430 25 16.44] 7.24 ~ 16.51[] 1.441 +0.34Ц 11.35 
DBM. Bt-R31 2172 0 - - - 

DBM. Bt-R32 23 751 25 21.74] 5.24 ~ 18.510 1.68] +0.280 14.99 
DBM. Bt-R35 22 394 35 29.51] 13.65 ~ 28.960 1.61] x0.29[] 20.36 
DBM. Bt-R37 2 850 0 - - - 

DBM. Bt-R40 35 287 50 44.31] 20.35 ~ 60.360 1.741 +0.350 30.56 
DBM. Bt-R46 28 501 65 55.34] 31.75 ~ 96.44[] 1.78] +0.34Ц 38.16 
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Table 3 Comparison of biological parameters of the susceptible and resistant populations of Plutella xylostella 














ч [т +: бй DBM. 1Ас-В30 DBM. Bt-R46 DBM. Bt-S 
00000/Ф=0 Fecundity] egg/ + 93.3+5.3 b 86.2 +2.7 с 104.3 + 4.2 а 
000 Hatching га] %0 88.10+2.ба 77.80+2.3Ь 88.90+3.2а 
000 Pupation rad) %0 82.7+3.ба 87.5+1.6a 86.5+2.6a 
П 00 »/0 0 Mean weight рег рир] mel] 4.826 + 0.322 a 4.888 + 0.243 a 4.937 + 0.135 a 
000 Eclosion raté] %0 96.9+3.7 а 95.2+4.6а 97.8+2.1 а 
0 0 Sex raid] Ф0 40 0.89 x 0.27 b 0.94 + 0.13 ab 1.04 + 0.32 а 
000 Hatching period] 40 2.56+ 0.5 а 2.83 +0.3 а 2.74+0.2 а 
000 Гама! duratiod] 40 5.8+0.6 b 6.3+0.4a 5.2+0.3 b 
000 Eclosion дитано( ] 40 3.54 + 0.32 а 3.72 + 0.38 а 3.65 + 0.25 а 
00000 Female life-spaf] 40 12.9+1.2 а 11.9+ 0.8 14.6+1.4а 
00000 Male Ме-зра 40 10.2 + 1.6а 9.8+2.3 a 10.6+1.2a 

0 Neid] L] D. D] U.C] U D] U. C] UO DH. D. U. EE ПП ПШ P <0.0500 Means within a row followed by the different small letters are significantly different] P 


« 0.05[]. 
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Table 4 Life table of different experimental populations of Plutella xylostella 








DBM.1Ac-R30 DBM. Bt-R46 DBM. Bt-S 
000 000 000 000 000 000 000 000 000 
Sample Responding Mortality Sample Responding Mortality Sample Responding Mortality 
number number П %0 number number П %0 number number П %0 
П Edd УШ 100 12.9 12.9 100 22.2 22.2 100 11.1 11.1 
00 Гата 88.1 15.2 17.3 77.8 9.7 12.5 88.9 12.0 13.5 
[] Pupa 72.9 2.3 3.1 68.1 3.3 4.8 76.9 1.7 2.2 
00 Adult 70.6 64.8 75.2 
000 Female adult 33.3 31.5 38.4 
00000 Average fecundity 93.3 86.2 104.3 
U DO D] CT]. N2 [Total number of eges laid 3 107.1 2617.2 4 001.7 
ОООООШ = А/м 31.07 26.17 40.02 
00000 Fitness 0.75 0.65 1 
l] No] I] =000 x00000 х0о0000 0 0 Total number of eggs laid = Adult number x Practical female rate x Practical fecundity. 
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